The detection of mycobacterial DNA sequences in uncultured clinical specimens with cloned Mycobacterium tuberculosis DNA as probes.
A plasmid DNA library was constructed from restriction endonuclease digested genomic deoxyribonucleic acid (DNA) of a virulent strain of Mycobacterium tuberculosis isolated from sputum of a patient. The sensitivity and specificity of two of the cloned DNA fragments in detecting M. tuberculosis and its related DNA sequences were analysed by DNA-to-DNA hybridization. The level of detection was determined to be 50 picograms of M. tuberculosis DNA, which is approximately equivalent to 10,000 mycobacterial genomes. These two M. tuberculosis DNA probes did not cross-hybridize to DNA of non-mycobacterial origin, nor with DNA from 9 out of 11 other mycobacterial species. Mycobacterial DNA sequences could be detected in 134 of 441, or 30.4%, of various types of uncultured clinical specimens from 365 patients by the DNA probes, whereas traditional culture method showed only a 19.0% positivity rate for the same specimens (p less than 0.001). The overall sensitivity and specificity of the DNA probes in detecting M. tuberculosis are 90.5% and 83.8% respectively. The DNA hybridization test may become a useful tool for the early and rapid determination of mycobacterial infection in uncultured clinical specimens.